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(7h We, Aktiengesellschaft 

Kuhnle, Kopp & Kausch, a b<^y oorpw- 
ate organised under the laws of .Germany 
of 671 Frankenthal, 16 Friedricb-Ebert- 
Stra-e, Germany, do hereby declare the 
nation, for which we m^^SdS 
may be granted to us. and the method by 
which it is to be performed, to be parti- 
cularly described iTand by the following 

^TOTSve^Uon relates to a turbine wheel 
and to a method of forming turbine wheels, 
in which a centering cone is fonned at the 
front or exit side of the turbine wheel and 
is made up of a multi-faceted corneal form- 
ation By "exit side" we mean the side 
from which spent gases exit. • 

The present invention is particularly 
suited to the production of turbine wheels 
for centripetal turbines particularly for those 
used as waste gas turbocbargers. It is known 
to produce such wheels from heat resistant 
materials and high quality castings. The 
present construction of such wheels does 
not pay much attention to the possibilities 
for weight reduction and the lessening of 
subsequent machining expenditure. 

An object of the present invention is to 
provide a turbine wheel which can be pro- 
duced with a minimum of material and 
machining expenditure in a high quality 
casting and which has operational advan- 
tages as well. . , 

According to the present invention there 
is provided a turbine wheel for centripetal 
turbines, the wheel having been manufac- 
tured by investment casting in which a 
sprue formation is formed at the exit side 
of the cast wheel and is subsequently re- 
moved, the wheel comprising a hub Portion 
with a plurality of radially extending blades, 
and a centering cone extending axialfr from 
the exit tip of the blades which cone forms 
the termination of the removed casting 
sprue formation, the centering cone lnclud- 

[Price 25 p] 


ing a multi-faceted surface for securing the 
exit side to a compressor wheel. ^ 

The invention also provides a method of. 
forming a turbine wheel for a centripetal _ 
turbine, comprising casting the wheel from 50 
the exit end to form a sprue extending from 
a centering cone formation of an exit hub 
portion of the wheel, and thereafter remov- 
ing the sprue from the exit end of the 
hub having the centering cone. 55 

This means that no machining is neces- 
sary on the inside or rear side of the tur- 
bine wheel. The maximum diameter of the 
centering cone which is formed on the cast- 
ing side or exit side is equal to the diameter o0 
of the hub of the wheel and the conical 
outer surface of the centering cone has re- 
cesses or fiat faces which define a poly- 
hedron or multi-toothed surface. 

Thus in the method of the invention a 65 
turbine wheel is formed by casting the 
wheel to form the hub and blade by direct- 
ing the metal into a sprue extending from 
the front or blade exit side and forming the 
opposite or rear side with an axially ex- 70 
tending recess, thereafter severing the sprue 
at the exit side to leave a centering cone 
remaining which includes a multi-faceted 
annular conical formation. . . 

The turbine wheel according to the m- 75 
vention is simple in design, rugged in conr 
struction. and economical to manufacture. 

The invention is further described with 
reference to the accompanying drawings, in 
which : 

Figure 1 is an axial sectional view of a 
known turbine wheel construction; 

Figure 2 is a view similar to Fig. 1 or a 
turbine wheel constructed in accordance 
with the invention; . 85 

Figure 3 is a partial end elevation view 
of the turbine wheel shown in Fig. 2; and 

Figure 4 is a partial enlarged axial sec- 
tional view of the turbine wheel shown in 
Fig. 2. 90 
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The prior art construction shown in Fig. 
!, includes a turbine wheel having a hub 
portion 1 with a plurality of radially ex- 
tending blades 10. The casting of the wheel 
5 is effected from the stump 2 shown in dot- 
ted lines at the rear side of the turbine 
wheel. When the known casting methods 
are used, this rear side must be machined 
along with the edges of the blades 10 as 
10 indicated by the broken lines. On the front 
side of the turbine wheel which is referred 
to as the exit side of the wheel, there is 
provided a centering cone 3. The centering 
cone 3 is chucked for machining the rear 
15 side and material is subsequently ground 
off from the centering cone to balance the 
wheel. A multi-faceted extension 4 is cast 
on the exit side. The facets preferably de- 
fine a multi-toothed shape, for example one 
20 having twelve teeth. When the compressor 
wheel is arranged on the shaft, which is 
welded on the turbine wheel, this extension 
serves to retain the wheel to prevent it from 
turning. ■ 
25 The turbine wheel is, in accordance with 
the invention, shown in Figs, 2, 3, and 4, 
produced from a high quality casting which 
- is carried out from the front side of the 
wheel. For this purpose, a sprue extension 
30 9 is formed which is severed from the cast- 
ing at the point 16. Thus, in this construc- 
tion, the part 4 which is required in the 
prior art shown in Fig. 1, is not necessary- 
This means that a particularly unfavour- 
35 able weight at a large distance from the 
bearing is eliminated. The multi-faceted ex- 
tension for holding the wheel in the assem- 
r bly is formed integrally with a conical end 
part 7. This conical end part 7 also serves 
40 as a centering cone. Its maximum diameter 
is equal to the diameter of the hub of the 
wheel on the exit side. The diameter of the 
sprue 9 is equal to the minimum diameter 
of the cone. 
45 As shown in Fig. 3, the conical part 7 
comprises a twelve-toothed extension 8 
which is formed as a twelve pointed star. 
The faces of the teeth extend in planes 
parallel to the axis of rotation, and are 
50 tapered toward the outside to the right as 
shown in Fig. 4. These flattened triangular 
faces provide an engagement end for affix- 
ing a tool thereto to prevent rotation for 
centering. 

55 Material can be removed from the cone 
7 on the exit side of the wheel in order to 
balance the rotor. This removal has to be 
effected over an angular range which is sub- 
stantially less than 180 degrees. For this 

60 reason, there is always sufficient material 
of the extension 8 left so that the tool is 
still effective. 

Since the wheel is cast from the front 
side, the rear side can be cast without the 

65 necessity of subsequent machining. A small 


surface for welding 11 can be ground off. 
Casting from the front side permits the for- 
mation of an inner recess 12 whose size de- 
pends on the expected operational stress of 
the wheel. This can extend up to the front 70 
side, for example, up to a point 13, or at 
a higher stress, up to a point 14. 

With higher waste gas temperatures, for 
example, in gasoline engines, it was found 
advantageous to make the recess between 75 
25% and 90% of the axial maximum ex- 
tension of the wheel. This not only reduces 
the mass of the wheel considerably but has 
an additional advantage in that less heat 
is generated in the bearings of the turbo- 80 
charger when it is stopped due to the re- 
duction of the mass of the heated wheel. 
This means that there is less tendency for 
overheating and coking of the bearing to ■ 
take place and there is less tendency for 85 
the sealing ring 15 to be burned out on the 
turbine side. Higher operating temperatures 
of the wheel, as are required for example * 
in gasoline engines or high powered en- 
gines, are thus possible without endangering 90 
the life of the sealing ring 15. 

It has been found that the wheel con- 
structed in accordance with the invention 
permits savings of material of from 20 to 
25% of the weight of the blank. By chang- 95 
ing the machining it is possible to manage 
with one chucking operation and one 
machining operation compared to the pre- 
viously required five operations. The mach- 
ining time is reduced from 17.5 minutes to 100 
0.8 minutes. In addition, the new wheel 
form permits higher operating temperatures 
without reducing the life of the bearing and 
gasket. 

6 105 
WHAT WE CLAIM IS : — 

1. A turbine wheel for centripetal tur- 
bines, the wheel having been manufactured 
by investment casting in which a sprue 
formation is formed at the exit side of the 110 
cast wheel and is subsequently removed, 

the wheel comprising a hub portion with a 
plurality of radially extending blades, and 
a centering cone extending axially from the 
exit tip of the blades which cone forms the 1 15 
termination of the removed casting sprue 
formation, the centering cone including a 
multi-faceted surface for securing the exit 
side to a compressor wheel. 

2. A turbine wheel according to claim 120 
1, wherein the said surface defines a twelve- 
toothed formation. 

3. A turbine wheel according to claim 
1 or 2, wherein the centering cone has por- 
tions removed by machining, whereby the 125 
turbine wheel is balanced. 

4. A turbine wheel according to any 
preceding claim, wherein the rear side of 
the hub portion is formed with a recess 
having a length of from 25 to 90% of the 130 
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entire axial extension of the turbine wheeL 

5 A turbine wheel according to any 
preceding claim, wherein the said multi- 
faceted surface is star-shaped in cross-sec- 

5 tion and extends from the exit tip of the 
blades in an axial direction and being tap- 
ered inwardly. . 

6 A turbine wheel substantially as here- 
in described with reference to Figures 2 to 

10 4 of the accompanying drawings. 

7 A method of forming a turbine 
wheel for a centripetal turbine, comprising 
casting the wheel from the exit end to form 
a sprue extending from a centering cone 

15 formation of an exit hub jx>rtion of the 
wheel, and thereafter removing the sprue 
from the exit end of the hub having the 
centering cone. 


8. A method according to claim 7, com- 
prising the further step of machining the 20 
centering cone to remove portions thereof 
to balance the wheel. 

9. A method according to claim 7 or 8. 
including forming a recess on the rear end 
of the hub portion to a connecting shaft 25 

10. A method of forming a turbine 
wheel substantially as herein described with 
reference to Figures 2 to 4 of the accom- 
panying drawings. 
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